We derive the Debye law for the specific heat of solids within the realm of stochastic electrodynamics (i.e. , classical electrodynamics with the assumption of a real zero-point Geld). Random lattice vibrations are generated by the Planck radiation including zero point, which is absorbed by the ions. The equilibrium is accomplished by a fluctuation-dissipation mechanism due to the emission of radiation by the ions in accelerated motion.
I. INTRODUCTION
The quantum theory of the specific heat of solids, initiated by Einstein' in 1907 and developed later by Debye, was historically the third large success of quantum theory, after the interpretation of the blackbody spectrum and the photoelectric effect. It is usually considered a typically quantum phenomenon that cannot be explained by any classical theory.
It is therefore in- teresting to show that this is not the case, by developing a classical theory which reproduces the quantum predictions. The framework of the present approach is stochastic electrodynamics, a theory for the interaction of electromagnetic radiation and charged particles developed in the last 30 years. Stochastic electrodynamics is just classical electrodynamics with the assumption of a real random zero-point radiation filling the whole space, this radiation having precisely the spectrum of the zero-point fIuctuating field of quantum electrodynamics, i.e. , an energy -, 'Ace per normal mode of the electromagnetic field with frequency co.
With this assumption one can show that the spectral distribution of the electromagnetic zero-point radiation energy is such that po(co)=fico /2ir c where c is the velocity of light and Planck's constant 2~% is the parameter which gives the intensity of this background radiation. It is easy to show that po(co) has the interesting property of being Lorentz invariant. ' The origin of this classical Auctuating zero-point radiation is not very clear yet. However, there are physically appealing propositions which regard the zero-point electromagnetic fields as the radiation emitted by the accelerated charges existing in the matter that fills the universe. ' In this way stochastic electrodynamics is able to explain, within an entirely classical context, many phenomena considered to belong to the exclusive domain of quantum theory.
As examples we have the blackbody radiation, ' '" the microscopic properties of the harmonic oscillator, ' 
pT(co) is the spectral distribution (1.2) and the unit vectors e(k, A, ) give the transverse polarization of the waves. Now we can have a precise idea of our model. It is obvious that, despite the fact that Eq. (3.1) is linear on the variables g, (t), the exact solution of (3.1) is not trivial. Therefore, we are going to find a stationary solution for (3.1) which is valid up to first order in e /A'c = -"',.
Before we pass to the discussion of the abovementioned stationary solution, it is convenient to display a useful property of the random fields (3.6). We shall use this property in order to obtain the average energy (3.2). From (3.6) and (3.7) we can obtain the correlation function between the components E (x, t) and E&(x', t) at ar-X Ic (kA) In order to obtain the average energy we must calculate the trace indicated in (4. 10). For this a diagonaliza-(4.10)
where we have used expression (3.8) for the correlation function of the random electric field between two points a, and a, in the lattice.
In order to calculate the total average energy by integrating (4.10) we need the expression for the matrix elements of R (co) which appears in (4.8) and, consequently, in (4. 10). The elements R; (co) can be obtained directly from its definition [(4.5) ] in terms of the Fourier transform of the force F . It has many terms, as one can see from (3.3), (3.4), and (3.5), but the detailed calculation is straightforward.
We only give the final result. The elements R; (co) 
V. DISCUSSIQN
We have considered a system of classical charged particles subject to forces given by the Hamiltonian (2.4) plus damping and retarded forces as given by (3.4) and (3.5), which includes the self-force of radiation reaction, the radiative eFects due to the other charged particles, and also the action of an isotropic random radiation with spectral density given by the Planck formula (1.2). We have shown that this system has a total average energy given by (4.18) 
